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microscopic level, paying attention to its fine structure. Then, macroscopic analysis 
identifies the heavily congested nodes. Finally, a diffusion approximation, in terms 
of the heavily congested nodes, is proposed at an intermediate l vel of aggregation. 
When the number of units that circulate within the network is constant in time, this 
diffusion approximates the number of units present at each node (as a fraction of 
total), and it behaves like a Brownian motion that is reflected off the faces of the 
unit simplex. 
Decomposition of Binary Random Fields, and some Related Topics 
from Statistical Mechanics 
Charles M. Newman, University of Arizona, Tucson, AZ, USA 
Let 8c(X) denote the maximum d in [0, ½] such that a binary random field X can 
be decomposed as the modulo 2 sum of two independent binary fields, one of which 
is independent Bernoulli (white binary noise) of weight d. This quantity is of some 
relevance in the analysis of the information theoretic rate distortion function of X. 
Lower bounds on 6c when X is Gibbsian have been obtained by Bassalygo and 
Dobrushin (Problems Info. Trans. (Russian) 23 (1) (1987)), Hajek and Berger (Ann. 
Prob. 15 (3) (1987)) and the author (Ann. Prob. 15 (3) (1987)). Our methods are 
based on the location of the complex zeros of the probability generating function 
of X. We discuss these methods and point out that in certain cases they lead to an 
exact relation between 8¢ and a well known (and numerically computable) statistical 
mechanical quantity, the radius of convergence of the Mayer expansion. 
When is a Stochastic Integral a Time Change of a Diffusion? 
Bernt Oksendal, University of Oslo, Norway 
We give a necessary and sufficient condition (in terms of u, v, b, o-) that a time 
change of an n-dimensional Ito stochastic integral X, of the form 
dXt = u( t, w) dr+ v( t, w) dB, 
leads to a process with the same law as a diffusion Y, of the form 
d Y, = b( Y,) dt+ tr(Y~) dB,, 
where the generator A of Y, is assumed to have a unique solution of the martingale 
problem. The result has applications to filtering theory, conformal martingales in 
C" and harmonic morphisms. 
